The aim of this study was to evaluate salivary antioxidant's levels in smokers in comparison to non-smokers. Few studies have shown the role of oxidative stresses in smokers. Decreased antioxidant's level can be one of the etiologic factors of oral Mucosal lesions. With consideration of the importance of saliva and it's defense system such as antioxidants and minerals in creation of different disease and destructive effects of cigarette smoking and lack of researches about this topic, we have assessed the effect of cigarette's smoking on saliva's antioxidants. In this descriptive analytical study that was done in Tabriz, 5 ml unstimulated saliva by spitting method from 50 smokers and 50 healthy non smokers was collected. Then the levels of salivary antioxidants in smokers and non-smokers were assessed separately. These antioxidants are as follows: total antioxidant, Vit.C. Data was analyzed using descriptive and analytical statistical methods and SPSS.16 software. Average total antioxidant capacity in smokers' saliva was 1.87 ± 0.49 mol/dL and the mean vitamin C was 1.60±0.30 mg/dl. Average total antioxidant capacity in smokers' saliva was4.10±0.73 mo/dL and the mean vitamin was 1.22±0.22 mg/dl. T-test showed that this difference was statistically significant.Total antioxidant capacity and vitamin C in smokers' saliva was less than non-smokers' saliva.
INTRODUCTION
Saliva is complex liquid containing water, organic and inorganic components, which is produced by the major and minor salivary glands. It also contain buffers, enzymes, growth factors, cytokines, immunoglobulins, Mosin, and other host glycoproteins as well as defense systems such as antioxidant defense system that serves as the first line of defense against oxidative stress 1, 2 .
Defense systems of the saliva antioxidants contains the enzymes and different molecules while the most important of them is uric acid that compose almost 70% of the total antioxidant capacity of saliva as well as peroxidase enzyme, that both are soluble in water. Other antioxidants include superoxide dismutase, glutathione peroxidase, catalase, and low molecular weight molecules like vitamin E, thymol, glutathione, and vitamin C [3] [4] [5] . In addition to measuring the concentrations of specific antioxidants, total antioxidant capacity is also widely used 6 .
Oxidative stresses caused by imbalance between production of reactive oxygen species and antioxidant defenses. Oxidants prevent excessive production of reactive oxygen species which are the causes of tissue damage, under the normal conditions 6, 4 .
Smoking is an important source of free radicals that has a direct connection with damage DNA. Damage to and other macromolecules have been proposed as pathogenesis of various diseases 2 .
Cigarette contains 4,000 different chemicals that some of these compounds are known including: nicotine, ammonia, acrolein, phenols, acetaldehyde, Benzopyrene, nitrogen oxides, carbon monoxide, polonium, radium and thorium [7] [8] [9] .
Two main phases have been identified in cigarette smoke: tar phase and gas phase. Both phases are rich in oxygen, carbon, nitrogen and free radicals. Analysis has shown that a puff of cigarette contains about 1014 free radicals in the tar phase and 1015 free radicals in the gas phase 10, 11 . Therefore smoking has free radicals that can cause cell damage, and studies have shown that smoking reduces antioxidant levels and increases oxidative stress play an important role in the development and pathogenesis of a wide range of degenerative disease such as cancer, heart disease and, periodontal disease 12, 13 .
The total capacity of antioxidants, which represents oxygen radical absorbance capacity, is highly important. Among the factors that affect the overall capacity of antioxidants, vitamins E and C and also uric acid can be noted. Among these, uric acid is one of the most important determinants of overall capacity of antioxidants 6 . In this regard, in studies conducted by Kanehira and colleagues 14 and Reddy and colleagues 15 , it was aimed to compare the antioxidant enzymes in the saliva of smokers and non-smokers, and reduced levels of these antioxidants were seen in smokers. However, the study of Buduneli et al., 16 and Zappacosta and colleagues 17 didn't demonstrate significant difference in overall antioxidant capacity between smokers and non-smokers. It seems that the antioxidant power of saliva may be influenced by susceptibility to stress of smoking, feeding of smokers and non-smokers, their systemic disease, the number of smoked cigarettes, and etc.
Chavez et al., 18 and Budunelli and colleagues 16 observed significant differences between smokers and nonsmokers in the levels of ascorbic acid.
Given that the collection of saliva is a noninvasive, simple and affordable method in order to assess the antioxidants in different diseases 19 and given the importance of saliva and its defense system including anti-oxidants and due to decrease in antioxidants in the saliva of smokers and increased prevalence of oral lesions, malignancies, dental and periodontal problems of these people, as well as given the limited and contradictory studies in this field, in the present research it was aimed to investigate the effect of smoking on salivary antioxidants including vitamin c and the total antioxidant, so that in the future these antioxidants can be used as additives in foods, toothpaste or mouthwash in order to prevent the harmful effects of tobacco.
MATERIALS AND METHODS
The design and method of this study were approved Tabriz Dental and Periodontal Research Center of the Tabriz University of Medical Sciences' Investigation Committee (TBZMED.REC.1394.234) In this cross -sectional study, statistical population consisted of 50 subjects in the control group and 50 subjects in the exposed group 20 to 50-year-old who referred to the Department of Oral Medicine, School of Dentistry Tabriz. The collection method of saliva samples was performed using Spitting method. In this method, the patient was allowed to collect saliva in the mouth and then put it into a special sterile plastic tube (falcon). This is usually done every 60 seconds for 15-5 minutes. In order to achieve unstimulated samples, patients were asked to refuse eating or drinking or having any oral stimulation for 90 minutes before collecting. About 5 ml of saliva was collected using this method 3, 7 .
The collected saliva was immediately placed on ice and was transported to the laboratory at 4 ° C. It was centrifuged for 10 minutes at 800 g in order to squamous cells and cellular debris be removed. The samples were frozen at -80 ° C until preparation of all samples 4, 7 . When all samples were collected using the prepared kits, then the necessary tests (TAC and vitamin C kits) and atomic absorption using spectrophotometry were conducted.
RESULTS
As it can be seen in the followed table, the average total antioxidant capacity in saliva of smokers was 1.87± 0.49 mol/dL and the mean vitamin C was 1.06± 0.03mg/dl.
As it can be seen in the followed table, the average total antioxidant capacity in saliva of nonsmokers was 4.10±0.73 mol/dL and the average vitamin C is 1.22 ±0.22 mg dl.
Kolmogorov-Smirnov test showed normal distribution of data, therefore the comparison of total antioxidant capacity and vitamin C between both groups was conducted by t-test for independent groups. The results showed that there are significant differences between the studied groups so that the total antioxidant capacity (P = 0.0001) and vitamin C (P = 0.005) in smokers were lower than nonsmokers.
DISCUSSION
Cigarette smoke is a major source of free radicals that cause harmful effects on oral health and cancer and precancerous lesions and plays most important role in the pathogenesis of periodontal diseases 20 . Antioxidants counter the damaging effects of free radicals and maintain the integrity of the tissue. An imbalance between the levels pf free radicals and antioxidants play an important role in the onset and evolution of the mouth disease 1, 21, 22 .
Given the importance of saliva and its defense system, due to the limited and contradictory studies in this field, in the present study it was aimed to investigate the effect of smoking on salivary antioxidants such as total antioxidants and vitamin c.
The results showed that total antioxidant capacity and vitamin C in saliva of smokers were lower than than non-smokers. In the study conducted by Arbabi and colleagues in 2014 on the 50 smokers and 50 non-smokers, total antioxidant capacity in saliva was evaluated in two groups using FRAP. The results also showed that the levels of antioxidant in smokers were lower than non-smokers which were consistent with the results of this study 23 . Greabu and colleagues showed that total antioxidant capacity of saliva was lower in smokers than non-smokers 24 .
Preston and colleagues in 2003 studied 512 children aged 2 to 12 years old, and have concluded that exposure to even small amounts of smoke caused a significant reduction in the plasma levels of vitamin C 25 .
However Chavez and colleagues in 2007 studied 15 smokers and 15 non-smokers and did not find significant differences in salivary levels of vitamin C between two groups 18 . Fujinami et al. in a study on rats found that salivary peroxidase activity and total protein in saliva of rats that were exposed to smoke was less than other rats 26 .
Baharvand and colleagues evaluated the activities of superoxide dismutase, which is a component of antioxidant system, in smokers and non-smokers and showed that the enzyme activity is higher in smokers, but given that the total antioxidant capacity of saliva was not examined, then their results are not comparable with the present study 27 .
On the other hand, Zappacosta and colleagues demonstrated that total antioxidant capacity of saliva was similar in smokers and nonsmokers, but the glutathione content in smokers was higher than non-smokers 17 .
Charalabopoulos and colleagues examined saliva and plasma antioxidant capacity of 25 smokers and 25 non-smokers without oral lesions and showed that despite an increase in plasma antioxidant levels in smokers, total antioxidant capacity of saliva had no difference in the two groups 28 
.
Buduneli and colleagues studied 15 healthy male volunteers and 15 healthy smokers and revealed that total antioxidant capacity of saliva was not different between the two groups 16 .
The present study had several limitations. First, in this the total antioxidant content was measured and not enzyme activity. The amount of protein in the saliva has always a direct association with its activity or biological role in the mouth. The second limitation of this study was that it was a cross-sectional type and may indicate the temporary relationship between smoking and antioxidant capacity of saliva. Given the importance of saliva and its defense system including antioxidants and according to a decrease in antioxidants including total antioxidant capacity and vitamin C in the saliva of smokers, and the increased prevalence of oral lesions, malignancies, dental, and periodontal problems in these people, in the future these antioxidants can be used in food supplements, toothpaste or mouthwash in order to prevent the harmful effects of tobacco.
